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INTRODUCTIOH 



It Is Digital's Engineering Support policy to adopt and use < 
industry standards as the basis for engineering drawing practic 

in applicable Digital Standards. 



1 . 1 PURPOSE 

This section lists the industry standards adopted for use as Digital 
drawing requirements for engineering drawings. It is provided 
Insure consistent aoplioation and implementation among the Digit 

engineering drawings. 



1.2 SCOPE 

This section identifies the specific version of each industry standard 

the listed version and re-affirmed as an acceptable Digita: 
engineering drawing practice. 

adopted for use by Digital; only those that pertain to engineerim 
drawing practices. Industry standards that relate specifically t. 
dimensioning and tolerancing practices are listed in Section 1. 

DEC STD 137, Mechanical Fabrication Workmanship Standards , lists othe: 

adopted for use by Digital. 



1.3 RESPONSIBILITIES 

Representatives of engineering and manufacturing organizations 
involved in design and documentation are responsible for reviewing 

to verify that each industry standard is still appropriate for use by 
Digital. 

If, after reviewing a revised Industry standard, substantial changes 
appear to render that industry standard inappropriate for Digital's 
use, the knowledgeable representative is responsible for initiating an 
update to this section. 
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1.3.1 Responsible Project Engineers 
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ABSTRACT: This standard presents Digital's requirements for 
dimensioning and tolerancing engineering drawings. It 

units of measure, and for application of general 
tolerancing on engineering drawings. 



FOR INTERNAL USE ONLY 



DATE ECO # ORIGINATOR 



7-Oct-32 Joe Karta Eng^r Coram. 



Document Identj 



Number Rev 



OS EL00n«-01-0 



mmm 



■ DIMENSIONING AND T0L=:RANCING FOR ENGINEERING DHAWINGS 
TABLE OF CONTENTS/REVISION STATUS 



Subhead 


Title 


Reviai 


on 




Title Page 

Table of Contents/Revision Status 


7-Oct 
7-Oot 


-82 
-82 


1 

1.1 

1.2 

1.3 


INTRODUCTION 

PURPOSE 

SCOPE 

RESPONSIBILITIES 

REFERENCED STANDARDS 


7 -Oct 
7 -Oct 
7-Oct 
7-Oct 
7-Oct 


-82 
-82 
-82 
-82 
-82 


2 


GENERAL REQUIREMENTS 


7-Oct 


-82 


3 


UNITS OF MEASURE FOR DIMENSIONING AND 


7-Cct 






TOLERANCIiJc; 


-82 


3.3 


DUAL DIMENSIONING 


7-Oct 
7-Oct 


-8ii 
-82 
-82 




DECIMAL DIMENSIONING 


7-Oct 


-82 


5.2 


TOLERANCING 

NUMBER Of DECIMAL PLACES SENSITIVE 

DIMENSION SENSITIVE 


7-Oct 
7-Oct 
7-Oct 


-82 
-82 
-82 


(>'.Z 


FRACTIONAL DIMENSIONING 
EXISTING PARTS DOCUMENTATION 


7-Oct 
7-Oct 
7-Oct 


-82 
-82 
-82 




TITLE BLOCKS 


7-Oct 


-82 




CONVERTING INCH DIMENSIONS TO METRIC 


7-Oct 


-82 




CONVERTING FRACTIONS TO DECIMAL 


-82 



DEC STD 114, Section 1 



IHTRODUCTION 



PURPOSE 

3 Standard presents Digital': 



1.2 SCOPE 

)imen3ion3 on engineering drawings 



•ngineering drawings. 



blocks used on pre-p ntad engineering drawing forms, and 

srd dees not specify when to use U.S. customary dimensions 
limensions; that decision is made by the mechanical engineer 
lonsible for the engineering drawings for each product. The 
il rule that can be applied is to use dual dimensioning on 
irir.g drawings that may be provided to customers. 



This standard supersedes DEC STD 019. Decimal Dimen: 
and DEC STD 114, dated 24 September 1974, Metric 
Engineering Drawings. 



1.3 RP.SPOMSIBILITIES 



1.3.1 Standards and Methods Control 

Standards and Methods Control is responsible for the content of this 
standard and must review and approve all proposed changes. Send all 
comments to Joe Kurta, Mgr . , Standards and Methods Control, 
ML04^4/E99. 

Standards and Methods Control is also responsible for the 
administration and distribution of this document, and for making 
authorized changes. 
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1.3.2 Responsible Product Engineer 

The Product Engineer is responsible f 

dual dimensioning on its documentat: 
responsible for ensuring that these r 
internal and external support organizat 



REFERENCED STANDARDS 



t.1 Digital Standard! 

DEC STD Oi3 



DEC STD 015 Abbreviations and Units : 

DEC STD 132 Engineering Documentat ior 



.4.2 ANSI Standards 

B146. 1-1973 Surface Texture, Including Surfac 



-1965 



B9«. 6-1966* Knurling 

Y1«.2M-19?9 Line Con\ 

Y1U. 5-1973 
Yit. 6-1973 
Y14.6AM-1931 

Yl'4.7. 1-1971 
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4.3 Other Oocut 



GEMERAL REQUIREMENTS 

ea ANSI Y14.5-197 3 as its standard for 

g practice, supplemented by Geometric 

^ r-: -.y — -."r ,? -,^ Working Gjide by Lowell F^iti? f^ 

In certain areas of engineering documentation, digital has other 
standards that supplement or replace those specified by ANSI 
Y1«. 5-1973- The standards specified by ANSI Y14. 5-1973 and those 
available within Digital are listed for various documentation areas in 
Table 1-'. 

Third angle projection shall be used throughout Digital; European 



3 UaiTS OF MEASURE FOR DIMEMSIOhING AND TOLERANCING 

3.1 U.S. CUSTOMART (INCH) DIMENSIONING 
inches and decimal parts of an inch. 



DEC STD nn, Sectioi 



practice requires gauges i_0 ti:i 
to obtain. 



Angul; 





Subject 




: ANSI Ym.5 


Digital 


i Drawing sh 






: ^----'^'^ 


'7;.t:V-'' 


: Decimal in 


:h diniens-. 


oni-.g 


: sa-'. 1-1965 


DEC 5T: 114 


•. Rules for 


-oundi-ig " 


u^te-s 


, 35^--'965 


de: 3t: ••. 


•■ Lettering 






Yi4.2-!9-'3 










: Y'4. 6-1957 


Y'4. 6-1957 


; Surface te 






: 346. '--9-2 


346.1-19-2 


; Spur helic 
; rack gear 






via. ^...,5-, 


Y14.7.1-19-- 


; Meti - dim 








This seotijn 
and ANSI 


■ Dual dimen 


sioning 




: ,,a.5->9- 


y'iu.5-V97' 



DEC STD 114, Section 1 7-0ct-82 Page 1-7 

3.2 METRIC DIMENSIONING 

For metric linear dimensions, Digital uses millimeters and decimal 
parts of a millimeter. 

The symbol 8 means diameter, and is to be used on all metric 
drawings. The term "dia" is not an acceptable abbreviation of 
diameter . 

Until an acceptable metric fastener is selected, ?tandard inch 
fasteners currently used for inch designs shall also be used on metric 
designs. Any deviations shall be reviewed by the ir.echanioal engineer 
responsible for the particular product. 

Angular dimensions and tolerances shall be specified in degrees and, 
where necessary, in minutes and seconds. The angular dimension and 



3.3 DUAL DIMENSIONING 

Dual dimensioning provides both inch and met 
same drawing. This method is used for product 



refer to DEC STD 015. 
The symbol neans 



Standard inch fasteners presently being used on -nch designs shall 
also be used on dual-dimension designs. All deviations shall be 
reviewed by the mechanical engineer responsible for the particular 

Angula- dimensions and tolerances sha 
where necessary, in minutes and seco 
both its limits shall use the same uni 
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1 DECIMAL DIMENSIONING 

Decimal dimensioning shall be used for all new product drawings, and 
is generally preferred for all drawings. Decimal representation of 
the inch and millimeter both obey the following rules: 

1-place decimal when the tolerance need not exceed 4-0.1, 

2-place decimal when the tolerance need not exceed + 0.02, 

3-place decimal when the tolerance need not exceed + 0.005. 
Note 

If a tighter tolerance is required, use 
«-place decimal and specify that 
tolerance in the body of the drawing. 

b. When a dimension and its tolerance are decimal place 
sensitive, the dimension and both limits shall all have the 
same number of digits to the right of the decimal point. For 
a dimension-sensitive tolerance, having an equal number of 
digits is not significant. 

0. For unilateral tolerances (one limit zero), both limits shall 
be specified. 
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legibility problems on microfilm, the upper and lower li 
Figure 1-3 illustrates this oonf iguracion . 
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line, separated by a dash. The larger shall be first for 
external features, and the smaller shall be first for internal 
features. Figure 1-4 illustrates this configuration. 

i. Decimal points shall be uniform, dense, and large enough to be 
clearly visible, in accordance with the requirements of DEC 
STD 182. 

j. Numbers shall not contain embedded commas (often used to set 
off thousands). 

k. Nominal designations, such as thread size, wire gauge, and 
sheet metal thickness, shall remain as stated, and shall not 

1. Surface finishes shall be specified in microinches on both 
250, 125, 63, 32, and 15 microinches. 



5 TOLERANCING 

Digital uses two different tolerance methods, one of which is number 
of decimal places sensitive; the other is dimension sensitive. Which 



5.1 NUMBER OF DECIMAL PLACES SENSITIVE 

This type of tolerance is concerned with the number o 
right of the decimal point. It is straightforward in ; 
it is difficult to keep the tolerances meaningful 

dimension. 



5.2 DIMENSION SENSITIVE 



dual dimensioning. 

Dimensioning sensitive tolerance is based on the SI 
Standards Organization) system of tolerances. The tol. 
on the value of the associated dimension and the 
maintaining tolerance as the dimension increases. T 
preferred where constant design accuracy is desired. 
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Figure 1-1. Tolerances on Drawing 
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Figure 1-2. Tolerances in Text 



Figure 1-3. Limiis on Drawing 
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Figure 1-H. Limits in Text 
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6.2 EXISTING PARTS DOCUMENTATION 



icirasl may require 3 or U places 
:eded; the Design Engineer shou: 



7 TITLE BLOCKS 

Dimensional tolerances for a drawing are determined by the design 

cooperation of Mechanical Engineering, Manufacturing Engineering, and 
Design Drafting. Tolerances aay be specified fcr each individual 

General tolerances, which are made applicable unless otherwise 

eliminating the need to indicate he tolerance of each dimension. 
General tolerances are never used where precision is required, but 

1-, 2-, and 3-place general tolerance format, and two 
dimension-sensitive general tolerance formats. 

tolerance notes in the title block of the drawing. The preprinted 

indicated. Figure 1-5 shows the standard inch title block; the 
standard metric title block is shown in Figure 1-6. The formats of 
both of these title olocks are controlled by DFG STD 013. 
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Figure 1-5. Standard Digital U.S. Customary (Inch) Title Bloc 
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Figure 1-6. Standard Digital Metric Title Bloc 
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Figure 1-7. First Option Select* 
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8 CONVERTIMG INCH DIMENSIONS TO METRIC 

Conversion of inch dimensions into metric is done in one of two ways, 
depending on the requirements. Both methods starx, with precise 
conversion; the nearest value method then rounds to the nearest value 
at the same accuracy, while the tighter tolerance method rounds inside 
the original tolerance. 

The following rules should be used to round off the nearest value: 



Do not change the last digit retail. ed ( 
digit beyond it (next digit) is less than 

If the next digit is greater than 5, incr 



limit. The following examples show both n 



15.79 - 15.36 inches = 401.066 - 390.144 millimeters Cex; 
= 401.07 - 390.14 millimeters [ne; 
= 401.06 - 390.15 millimeters Cti; 



CONVEnTIHG FRACTIONS TO DECIMAL 

1 a drawing revision is required as part of an E 

'the requirements of this standard. Any con 
sidered by the responsible engineer, for inclusioi 



ext digit is 5, make the last digit even 
d. Table 1-2 shows the result of 2-, 3-, 
on fractions from 1/64 to 63/64. 
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